






















Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 17, 2017
Cyclic Voltammograms From First Principles
Karlberg, Gustav; Jaramillo, Thomas; Skulason, Egill; Rossmeisl, Jan; Bligaard, Thomas ; Nørskov, Jens
Kehlet
Published in:




Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Karlberg, G., Jaramillo, T., Skulason, E., Rossmeisl, J., Bligaard, T., & Nørskov, J. K. (2007). Cyclic
Voltammograms From First Principles. In Meeting Abstracts - Electrochemical Society (pp. Abstract 527).
Electrochemical Society, Incorporated.
212th ECS Meeting, Abstract #527, © The Electrochemical Society
Cyclic voltammograms from first principles 
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Cyclic voltammetry is perhaps the most important and 
widely utilized technique in the field of analytical 
electrochemistry. By measuring the current through an 
electrochemical cell as the cell potential is cycled an 
abundance of quantitative information regarding surface 
electrochemical phenomena can be obtained. For over 40 
years, general and specific quantitative mathematical 
relationships have been developed to describe spectra 
recorded using cyclic voltammetry (1,2). Such 
expressions are crucial in the interpretation of measured 
data; however, in and of themselves such expressions 
offer little predictive ability. 
 
We will here present a straightforward first principles 
method based on density functional theory calculations 
for generating theoretical cyclic voltammograms (CVs). 
The method is applied to a calculation of the CVs for 
hydrogen under-potential deposition (H-UPD) over 
Pt(111) and Pt(100) surfaces. The theoretical CVs show 
excellent agreement with experimental measurements, 
indicating that we have now a direct link between the 
energetics of adsorption processes on metal surfaces and 
experimental CVs. 
 
The method will also be extended to include cyclic 
voltammograms  for water dissociation on Pt(111) and 
Pt3Ni(111). The connection between the onset of water 
dissociation and the activity of the material for the oxygen 
reduction reaction as given by a previously described 
theoretical model (3) will be discussed. 
 
This work was supported by the Danish Research Council 
for the Technical Sciences and the European Community 
program FCANODE. The Danish Center for Scientific 
Computing contributed funding for the computer time. 
 
References: 
1. J. O. M. Bockris and S. U. M. Khan, Surface 
electrochemistry, Plenum press, (1993). 
2. R. Greef, R. Peat, L. M. Peter, D. Pletcher, and J. 
Robinson, Instrumental methods in electrochemistry Ellis 
Horwood, (1990). 
3. J. K. Nørskov, J. Rossmeisl, A. Logadottir, L.  
Lindqvist, J. R. Kitchin, T. Bligaard,  and H. Jonsson, J. 
Phys. Chem. B, 108, 17886 (2004).  
 
 
